Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et a(. 
Title: HUMAN TELOM ERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 1 of 34 

1734 



Q CO ^ 

wcna 

WHO 
WWW* 
E-« E-» £r* * 
M O > 

r * 
fa fa fa * 

fa fa fa * 

: to H a • 



fa 



o to 




S N CN 
3 (D CO rH 



G 

its tH cm m 

3 Q) CO rH 

x; -u w ft 



cd *H cn ro 

E N 6^ CN 
3 CD CO rH 
XI -P W ft 



rH CN CO 

N &h CN 

d) CO rH 

-U W ft 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title" HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 2 of 34 



2/34 



CD CO t- O 

Q-O O O 



0)0 O O O 

o o o o 
§ o o o p 

> CO K CO CO 
-~ i— CM CM O 

^ T- T- - T- 




CM 

CD 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 3 of 34 



3/34 




THUMB PALM FINGERS 



FIG. 3 

Mortal Immortal 



1 2 3 4 5 6 7 8 9 10 11 12 





1 


hTRT 










hTR 












TP1 












GAPDH 



FIG. 5 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et a). 
Title: HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 4 of 34 



00 O 00 CO 



I fa >* >* 

. fa >« > 



i r— i 
I * * 
» fa fa 



Pi Pi 
C <~i CO <N 
O 43 <N 43 

^ PS I 
fa P>£ «5 O 
E- tQ ,d W CO 



CN O 00 
00 00 o vo 



«j« 

H « J 
H E-> < 
co EH Q 

> fa M 
fa £-« fa 

Eh to s 

1 J J u 

i «■ u; w 

* O* fa fa 

; fa z fa 

I H > H 

l O « CO 

i > S fa 

; ^ e* « 
» >< s 
i fa fa fa 

I JM fa >i 

: j ^ ^ 
: & p< ft 



fa O > 



"^F ^3* ^ 



o in 

CN CN 

Q fa 

CO ft M 
H J £h 
?h M fa 

ggg 

»J| (J >* 

w t*s 
* ,j fa 

M J fa 
M J Q 

J o w 

Q fa Q 

CO 3 fa 
JC H > > 

er fa to 
p Q fa 

>* fa fa JH 

o o < < 
« fa a 
m to o 

W fa > 
M > £i 
^ fa <> 
2 WW 

to >4 
O 

fa fa -3 

r> <n o 



; fa 



Q Ej cn 



« u: a 
« fa < 

Q J fa 
fa Q X 
H > fa 

Eh fa M 

Q fa O 

S J fa 
2^3 

> t-3 fa 
W fa Q 
O fa c 

> £i e 

< ^ fe£ 

Q CO 2 

fa J i4 

fa O W 

Z co fa 

O J fa 

> »J D 
co co > 

X! J H J 
fa fa ^ 

* * ? 5 

.C M >* 15 

OVOH 

O CO Eh 
O « CO 
« O P 

P< -3 « 
X H H H 

^ s < 
{*: fa- 
. - > > 

fa Ofa 
< 6- 
fa E 2 
fed ^ £ 
fa S fa 
^ < Z 
fa Q fa 
fa fa 

o >< o 

Eh >* M 

oo« 

JHW 
W fa H 

WHO 
J CO W 



t— i r-- <Ti V£) 

oo o\ c* ^ 

t-H t-H tH rH 

> J H Eh 
CO CO J to CO 



x: h 




O O O O 



Q as 

*J Eh 
*S .-3 
2 3C 
> fa 
^ t» 
H H > 

•H J > J 

43 fa 2 
.o ^ *j ^ 



2 O 

S O 

fa O 
OQ 

e« e« 

Eh CO 

H H 

•J M 
►3 



^ h3 

fa n gi 

fa" CO J 
< Of fa 

fa « fa 

Eh CO fa 
fa fa fa 

CN 



U fa « 
fa 2 Q 

Eh CO Eh 
^ J H J 

o o o o 

1 « fa 

co q iJ 
»j s a: 

fa Q & 
2 CO fa 
§ fa i-3 
J Eh W 
Q « fa 
fa J H 

« & ^ 
M Z Eh 

S fa fa 

fed 2 X 

(N H 

2 < O 

2 J H 
CO M fa 

q q ^ 

^ co Q 
> CO CO 

.C M > > 

^: i-3 m >h 



Q PL, ^ 



vo tn oo 




x! > fa-^ 



€h 

fa fa 

to 
»J 
>^ 
fa 

Q 

M 

a 

43 fa 
CO 

0) CO CO 

4 ^ 



p Otoe 
§ fa Pi 
H H 

> 

oa 

<y 

^ co 



H J ^ 

O fa fa 

< C3 fa 

fa i-3 CO 

t-3 CO >* 

^ CO fa 

2 fa fa 

fa fa i-3 

S ^ »J 

^ fa *-3 

co co a 
a co > 
a a m 

i-3 M fa 
Eh CO < 
CO CO CO 

^ > 

' CO 

, _ 8 

OlOtOt 

a* fa fa 

HH J 
OOO 

O ^ Q 
U Eh fa 

ototfa 

> ^ M 
£ * 5H 

co fa a 
« * * 



Pi 

fa PiEi fl5 U 

Eh CO U CO 



a 



O H < tH 

E« O 6 H 
fa CO Q « 



Pi Pi 

cJ H m cs 

O 43 CS 43 
OH r-i m 

S pIS W o 1 

e W ^3 W to 



fa cq B w 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 5 of 34 



5734 



RNA dependant RNA Polmerases 



Telomerases 



ms DNAs 



Mito. plasmid/RTL 



Group II Introns 



Non-LTR Retrotransposons 



Hepadnaviruses 



LTR Retrotransposons (Copia-Ty1 Subgroup) 



LTR Retrotransposons (Gypsy-Ty3 Subgroup) 



Caulimoviruses 



Retroviruses 



Sc-Est2p 
Ea-p123 
Sp-Trt1p 
hTRT 



FIG. 6 



lamda Gphi5.5 
44022 bp 



Left Arm 



NC01 19329 
NC01 19932 
NOT1 20063 
AL1 20098 



IN( 

ft 



NCOl 29459 
NCOl 30730 

SAL1 34841 
NOT1 34874 

NCOl 39768 



hTRT5'— > 



Right Arm 



pGRN 144.4 
8015 bp 



FSP1 1234 
FSP1 1731 



FSP1 3430 
BGL2 3615 
NC01 3636 



EC047III 5860 
FSP1 5875 \ 
,FSP1 5953 \ 
~SP1 6372 



EC047III 7167 
FSP1 7575 
SAL1 7747 



d- 



ORI <-AmpR 



CatS-> 
<— Flori 



ALU 
ALU 



hTRT5'~> 
lntron1-> 



lntron2-> 



FIG. 7 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 6 of 34 



D5S678 



21 
16 
17 



S1 



S2 



8 

5 
8 

9 
15 

19 

12 

1 
10 

1 

15 

14 
15 



D5S2005 AFMb002xc1 



D5S630 AFM268zd9 



D5S411 AFM193XC11 



S3 



S4 



D5S1994 AFMa286ze9 

_ _ D5S660 AFM309vd9 
§2— D5S407 AFM163xa11 

D5S2048 AFMb341zc1 
D5S1962 AFMa137zf1 



S6 



S7 



S8 



— D5S2100 AFMa065xd9 
S9 | D5S404 

— D5S421 AFM210vd6 



S10 |D5S490 
D5S490 AFM214yg1 



S11 



S12 



S13 



S14 



S15 



D5S414 AFM200ya9 
D5S2099 AFMa060th5 
D5S487 AFM210vg3 

D5S2050 AFMb351xf9 

D5S2108 AFMa081yf1 




S16 



j D5S498 



D5S2006 AFMb005wf9 



FIG. 8 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOM ERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 7 of 34 






B 



A= pGRN144 
B = pSEAP2-Basic 
C = BGL2-EC047III fragment from A 
into BGL2-NRU1 sites of B 



pGRN144 
7904 bp 



BGL2 3615 



wnn4-na 



? ??? 

ORl <-AmpR Cat S-> . \ALU 
<-Ampsig <-Flon \ 
<-Amppro forward-> 



EC047III 5856 

EC04711I 7163 



1 



-IF 



hTRT5'-> 
lntron1-> 



o-reverse 
<-LACpro 
<-betagaTRBS 



pSEAP2-Basic 
4677bp 




<-SV40po.yAg) **3 6 R^ 
\P — > <-Amppro 



TB-> <• 

Signal-> . . „ 

-SEAP — > <-Amppro 

SV40polyA(L)-> Flon-> 



FIG. 9 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOMERASE CATALYTIC SUBUNfT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 8 of 34 



hTRT-Xbaf hTRT-Ncoi hTRT-Xbal 
hTR+1 hTR+1 hTR+1 

+ + A + + A + + A + + A 




2 3 4 



FIG. 10A 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 9 of 34 



hTRT Ncol 



Reticulocyte 
Lysate 



O.laMol 
R8 



Blank 





5 6 7 8 

FIG. 10B 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 10 of 34 



CO 

M 

o 

o 
o 

CD 
CL 

CO 

CD 
CO 

CD 

E 
o 




fa >< fa 

£££ 

S CO £h 
„ 2 >* > 

fa Q * CO 
Eh CO O* CO 

^ to Oh 

Eh fa fa fa fa fa 

Eh &h H U e 

fa J> H O 

M >H £ >H >< 

Eh fa fa fa ^ fa 
O fa fa fa fa fa 
S CO CO O Eh 

J H ^ H 

fa fa CO 5^ 

> H > fa 

> M > M 
& fa ^ J 

> CO Q a 

CO S « Pi 
g p fa fa 

S 5 3= £ S 

CN ^ 

in ^1* ^ ro 



CD 



pi & pi g Pi ~ 



CD 
CO 

CD 

E 

.03 



o 
a 

CO 

u 

rH iJ 

Eh 

CO CO 

H 
CO CO 
O O 
- OiO 
P3 &fa 
-H H 

fa o a 
M c* 

Eh O 



; ph 



fa fa j 

5JC0Q 

a co > 

J J H , 
fa H fa 
CO CO < 
CO CO CO 
> t-5 

m a co 
co a co 
a o a o 

On fa fa fa 
H H J 

o o o 

> ^ Q 
X E-< fa 

,-3 « M 
>H >♦ 



^ CTl I> LD 
O C7i rH 00 
rH rH 



fa 
rH 
Eh 

o 



fa fa 

>t>H 

i-H J 
fa 
Pifa 



M > 
05 CO 

a a 
a a 

CO ^ 

« fa 

H M 

§1 

fa fa 

>H fa 

Pi fa 



M XJ 
CO 



fa >< 

< a 



fa X! 



fa X! 

fa 
fa 



o\ vo r- co 

VO VD VD VO 



> Eh S < ^ 
M M M M XJ 
fa J fa M 
Pi Pi J* Pi PJ 
J fa fa fa :C 




d VO ^ H 

cti ^ 

rH rH tH rH 



Q „ 

CO CO CO 
fa M CO 

tj>o a o k o 
o fa m ^ »j 




5 s fa 5 



£ 

42 
o 

CD 

to 

CD 

E 




in in in in 



-D Eh 
*H > 

1-3 

O i-3 #J 
M-l fa 

fa Q Q 

M Q Q 
^ > 
OH J 

rH J 
rH h3 
rH J 



Eh Eh CO 
M 
fa 
i-3 
fa 
Q 
Q 



i-3 
*-3 

S 

Q 
i-3 



fa x: 



Pi 

t-3 s 

i-3 i-3 

> «-3 



8 

>H fa 



in vo ^ co 

HHCSH 



o 
o 

Eh Pi 
Pi Eh 
Eh 



ro cn 

CM 4J 
Eh rH CO 

£°l w i 
a o 
w fa to 



a ro cn 

O CM -D 

U Eh rH CO 
Eh Pi & fa 
Eh Pi Eh H I 
Pi Eh Pi <d O Eh 

e» x: CO fa CO Pi 



C 

o 
u 



o 
o 

Eh Pi 
pi ej 
ehx: 



o 



ro cn 

CM -U 
£h rH CO 

£°! M i u 

CO fa CO Pi 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 11 of 34 



181 GGACCCGGCGGCTTTCCGCGCGCTGGTGGCCCAGTGCCTGGTGTGCGTGCCCTGGGACGC 
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************************** 
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^^^******************************************************** 
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Topo_I I_c 1 eavage^s i t e 
RNYNNCNNGYNGKTNYNY 
*★*★★**★***★*****> 
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TCCCGCGAAGGGGGCGTCCACAGGACGGACTTCCTCGACCACCGGGCTCACGACGTCTCC 
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gcagcgctgc 
gcgcgctccc 
gccgctggcc 
ggacccggcg 
acggccgccc 
ccgagtgctg 
gctgctggac 
cctgcccaac 
ccgcgtgggc 
ggctcccagc 
tcaggcccgg 
ctggaaccat 
gaggcgcggg 
tgcccctgag 
gcgtggaccg 
cacctctttg 
.-gcaccacgeg 
cccggtgtac 
gccctccttc 
gaccatcttt 
gccccagcgc 
gtgcccctac 
agccggtgtc 
cacagacccc 
cggcttcgtg 
caacgaacgc 
gctctcgctg 
gagcccaggg 
caagttcctg 
tgtcacggag 
caagttgcaa 
ggaagcagag 
cttcatcccc 
cagaacgttc 
cagcgtgctc 
cctggacgat 
gccgcctgag 
ggacaggctc 
tcggtatgcc 
cgtctctacc 
gaccagcccg 
cagtggcctc 
caagtcctac 
cagcctgtgc 
gctcctgcgt 
cttcctcagg 
gacagtggtg 
gccggcccac 
gcagagcgac 
cggcttcaag 
tcacagcctg 
caagatcctc 
tcagcaagtt 
ctgctactcc 
cggccctctg 
gactcgacac 
gctgagtcgg 
actgccctca 
gagcagacac 
cacacccagg 
catgtccggc 
gagtgtccag 
gggccagctt 
ccagattcgc 
aggtggagac 
ccctgtacac 
gaggtgctgt 



gtcctgctgc 
cgctgccgag 
acgttcgtgc 
gctttccgcg 
cccgccgccc 
cagaggctgt 
ggggcccgcg 
acggtgaccg 
gacgacgtgc 
tgcgcctacc 
cccccgccac 
agcgtcaggg 
ggcagtgcca 
ccggagcgga 
agtgaccgtg 
gagggtgcgc 
ggccccccat 
gccgagacca 
ctactcagct 
ctgggttcca 
tactggcaaa 

ggggtgctcc 
tgtgcccggg 
cgtcgcctgg 
cgggcctgcc 
cgcttcctca 
caggagctga 
gttggctgtg 
cactggctga 
accacgtttc 
agcattggaa 
gtcaggcagc 
aagcctgacg 
cgcagagaaa 
aactacgagc 
atccacaggg 
ctgtactttg 
acggaggtca 
gtggtccaga 
ttgacagacc 
ctgagggatg 
ttcgacgtct 
gtccagtgcc 
tacggcgaca 
ttggtggatg 
accctggtcc 
aacttccctg 
ggcctattcc 
tactccagct 
gctgggagga 
tttctggatt 
ctgctgcagg 
tggaagaacc 
atcctgaaag 
ccctccgagg 
cgtgtcacct 
aagctcccgg 
gacttcaaga 
cagcagccct 
cccgcaccgc 
tgaaggctga 
cacacctgcc 
ttcctcacca 
cattgttcac 
cctgagaagg 
aggcgaggac 
gggagtaaaa 



gcacgtggga 
ccgtgcgctc 
ggcgcctggg 
cgctggtggc 
cctccttccg 
gcgagcgcgg 
ggggcccccc 
acgcactgcg 
tggttcacct 
aggtgtgcgg 
acgctagtgg 
aggccggggt 
gccgaagtct 
cgcccgttgg 
gtttctgtgt 
tctctggcac 
ccacatcgcg 
agcacttcct 
ctctgaggcc 
ggccctggat 
tgcggcccct 
tcaagacgca 
agaagcccca 
tgcagctgct 
tgcgccggct 
ggaacaccaa 
cgtggaagat 
ttccggccgc 
tgagtgtgta 
aaaagaacag 
tcagacagca 
atcgggaagc 
ggctgcggcc 
agagggccga 
gggcgcggcg 
cctggcgcac 
tcaaggtgga 
tcgccagcat 
aggccgccca 
tccagccgta 
ccgtcgtcat 
tcctacgctt 
aggggatccc 
tggagaacaa 
atttcttgtt 
gaggtgtccc 
tagaagacga 
cctggtgcgg 
atgcccggac 
acatgcgtcg 
tgcaggtgaa 
cgtacaggtt 
ccacattttt 
ccaagaacgc 
ccgtgcagtg 
acgtgccact 
ggacgacgct 
ccatcctgga 
gtcacgccgg 
tgggagtctg 
gtgtccggct 
gtcttcactt 
ggagcccggc 
ccctcgccct 
accctgggag 
cctgcacctg 
tactgaatat 



agccctggcc 
cctgctgcgc 
gccccagggc 
ccagtgcctg 
ccaggtgtcc 
cgcgaagaac 
cgaggccttc 
ggggagcggg 
gctggcacgc 
gccgccgctg 
accccgaagg 
ccccctgggc 
gccgttgccc 
gcaggggtcc 
ggtgtcacct 
gcgccactcc 
gccaccacgt 
ctactcctca. 
cagcctgact 
gccagggact 
gtttctggag 
ctgcccgctg 
gggctctgtg 
ccgccagcac 
ggtgccccca 
gaagttcatc 
gagcgtgcgg 
agagcaccgt 
cgtcgtcgag 
gctctttttc 
cttgaagagg 
caggcccgcc 
gattgtgaac 
gcgtctcacc 
ccccggcctc 
cttcgtgctg 
tgtgacgggc 
catcaaaccc 
tgggcacgtc 
catgcgacag 
cgagcagagc 
catgtgccac 
gcagggctcc 
gctgtttgcg 
ggtgacacct 
tgagtatggc 
ggccctgggt 
cctgctgctg 
ctccatcaga 
caaactcttt 
cagcctccag 
tcacgcatgt 
cctgcgcgtc 
agggatgtcg 
gctgtgccac 
cctggggtca 
gactgccctg 
ctgatggcca 
gctctacgtc 
aggcctgagt 
gaggcctgag 
ccccacaggc 
ttccactccc 
gccctccttt 
ctctgggaat 
gatgggggtc 
atgagttttt 



ccggccaccc 
agccactacc 
tggcggctgg 
gtgtgcgtgc 
tgcctgaagg 
gtgctggcct 
accaccagcg 
gcgtgggggc 
tgcgcgctct 
taccagctcg 
cgtctgggat 
ctgccagccc 
aagaggccca 
tgggcccacc 
gccagacccg 
cacccatccg 
ccctgggaca 
ggcgacaagg 
ggcgctcgga 
ccccgcaggt 
ctgcttggga 
cgagctgcgg 
gcggcccccg 
agcagcccct 
ggcctctggg 
tccctgggga 
gactgcgctt 
ctgcgtgagg 
ctgctcaggt 
taccggaaga 
gtgcagctgc 
ctgctgacgt 
atggactacg 
tcgagggtga 
ctgggcgcct 
cgtgtgcggg 
gcgtacgaca 
cagaacacgt 
cgcaaggcct 
ttcgtggctc 
tcctccctga 
cacgccgtgc 
atcctctcca 
gggattcggc 
cacctcaccc 
tgcgtggtga 
ggcacggctt 
gatacccgga 
gccagtctca 
ggggtcttgc 
acggtgtgca 
gtgctgcagc 
atctctgaca 
ctgggggcca 
caagcattcc 
ctcaggacag 
gaggccgcag 
cccgcccaca 
ccagggaggg 
gagtgtttgg 
cgagtgtcca 
tggcgctcgg 
cacataggaa 
gccttccacc 
ttggagtgac 
cctgtgggtc 
cagttttgaa 



ccgcgatgcc 
gcgaggtgct 
tgcagcgcgg 
cctgggacgc 
agctggtggc 
tcggcttcgc 
tgcgcagcta 
tgctgctgcg 
ttgtgctggt 
gcgctgccac 
gcgaacgggc 
cgggtgcgag 
ggcgtggcgc 
cgggcaggac 
ccgaagaagc 
tgggccgcca 
cgccttgtcc 
agcagctgcg 
ggctcgtgga 
tgccccgcct 
accacgcgca 
tcaccccagc 
aggaggagga 
ggcaggtgta 
gctccaggca 
agcatgccaa 
ggctgcgcag 
agatcctggc 
ctttctttta 
gtgtctggag 
gggagctgtc 
ccagactccg 
tcgtgggagc 
aggcactgtt 
ctgtgctggg 
cccaggaccc 
ccatccccca 
actgcgtgcg 
tcaagagcca 
acctgcagga 
atgaggccag 
gcatcagggg 
cgctgctctg 
gggacgggct 
acgcgaaaac 
acttgcggaa 
ttgttcagat 
ccctggaggt 
ccttcaaccg 
ggctgaagtg 
ccaacatcta 
tcccatttca 
cggcctccct 
agggcgccgc 
tgctcaagct 
cccagacgca 
ccaacccggc 
gccaggccga 
aggggcggcc 
ccgaggcctg 
gccaagggct 
ctccacccca 
tagtccatcc 
cccaccatcc 
caaaggtgtg 
aaattggggg 
aaaaa 



FIG. 16 
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MPRAPRCRAVRSLLRSHYREVLPLATFVRRLGPQGWRLVQRGDP 

AAFRALVAQCLVCVPWDARPPPAAPSFRQVSCLKELVARVLQRL 

CERGAKNVIAFGFALLDGARGGPPEAFTTSWSYLPNTVTDALiR 

GSGAWGLLLRRVGDDVLVHLLARCALFVLVAPSCAYQVCGPPLY 

QLGAATQARPPPHASGPRRRLGCERAWNHSVREAGVPLGLPAPG 

ARRRGGSASRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRG 

PSDRGFCWSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLSSLRP 

SLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQMRPLFLEL 

LGNHAQC PYGVLLKTHC PLRAAVTPAAGVCAREKPQGSVAAPEE 

EDTDPRRLVQLLRQHSSPWQVYGFVRACLRRLVPPGLWGSRHNE 

RRFLRNTKKF I SLGKHAKLSLQELTWKMSVRDC AWLRRS PGVGC 

VPAAEHRLREEILAKFLHWLMSVYVVELLRSFFYVTETTFQKNR 

LF FYRKSVWS KLQS IGIRQHLKRVQLRELSEAEVRQHREARPAL 

LTSRLRF I PKPDGLRP I VNMDYWGARTFRREKRAERLTSRVKA 

LFSVLNYERARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPP 

ELYFVKVDVTGAYDTI PQDRLTEVI AS I IKPQNTYCVRRYAWQ 

KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETS PLRDAWI 

EQS S S LNEAS SGLFDVFLRFMCHHAVRIRGKS YVQCQGI PQGS I 

LSTLLCSLCYGDMENKLFAGIRRDGLLLRLVDDFLLVTPHLTHA 

KTF LRTLVRGVPEYGC VVNLRKTWNFPVEDEALGGTAFVQMPA 

HGLFPWCGLLLDTRTLEVQSDYSSYARTSIRASLTFNRGFKAGR 

NMRRKLFGVXiRLKCHSLFLDLQVNSLQTVCTNIYKILLLQAYRF 

HACVLQLPFHQQVWKNPTFFLRVISDTASLCYSILKAKNAGMSL 

GAKGAAGPLPSEAVQWLCHQAFLLKLTRHRVTYVPLLGSLRTAQ 

TQLSRKLPGTTLTALEAAANPALPSDFKTILD 

FIG. 17 

GGCCAAGTTCCTGCACTGGCTGATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTT 

TTATGTCACGGAGACCACGTTTCAAAAGAACAGGCTCTTTTTCTACCGGAAGAGTGTCTG 

GAGCAAGTTGCAAAGCATTGGAATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCT 

GTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGCCAGGCCCGCCCTGCTGACGTCCAGACT 

CCGCTTCATCCCCAAGCCTGACGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGG 

AGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTCTCACCTCGAGGGTGAAGGCACT 

GTTCAGCGTGCTCAACTACGAGCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCT 

GGGCCTGGACGATATCCACAGGGCCTGGCGCACCTTCGTGCTGCGTGTGCGGGCCCAGGA 

CCCGCCGCCTGAGCTGTACTTTGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCC 

CCAGGACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGT 

GCGTCGGTATGCCGTGGTCCAGAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAG 

CCACGTCCTACGTCCAGTGCCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCT 

GCAGCCTGTGCTACGGCGACATGGAGAACAAGCTGTTTGCGGGGATTCGGCGGGACGGGC 

TGCTCCTGCGTTTGGTGGATGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAA 

CCTTCCTCAGGACCCTGGTCCGAGGTGTCCCTGAGTATGGCTGCGTGGTGAACTTGCGGA 

AGACAGTGGTGAACTTCCCTGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGA 

TGCCGGCCCACGGCCTATTCCCCTGGTGCGGCCTGCTGCTGGATACCCGGACCCTGGAGG 

TGCAGAGCGACTACTCCAGCTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACC 

GCGGCTTCAAGGCTGGGAGGAACATGCGTCGCAAACTCTTTGGGGTCTTGCGGCTGAAGT 

GTCACAGCCTGTTTCTGGATTTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCT 

ACAAGATCCTCCTGCTGCAGGCGTACAGGTTTCACGCATGTGTGCTGCAGCTCCCATTTC 

ATCAGCAAGTTTGGAAGAACCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCC 

TCTGCTACTCCATCCTGAAAGCCAAGAACGCAGGGATGTCGCTGGGGGCCAAGGGCGCCG 

CCGGCC7TCTGCCCTCCGAGGCCGTGCAGTGGCTGTGCCACCAAGCATTCCTGCTCAAGC 

TGACTCGACACCGTGTCACCTACGTGCCACTCCTGGGGTCACTCAGGACAGCCCAGACGC 

AGCTGAGTCGGAAGCTCCCGGGGACGACGCTGACTGCCCTGGAGGCCGCAGCCAACCCGG 

CACTGCCCTCAGACTTCAAGACCATCCTGGACTGATGGCCACCCGCCCACAGCCAGGCCG 

AGAGCAGACACCAGCAGCCCTGTCACGCCGGGCTCTACGTCCCAGGGAGGGAGGGGCGGC 

CCACACCCAGGCCTGCACCGCTGGGAGTCTGAGGCCTGAGTGAGTGTTTGGCCGAGGCCT 

GCATGTCCGGCTGAAGGCTGAGTGTCCGGCTGAGGCCTGAGCGAGTGTCCAGCCAAGGGC 

TGAGTGTCCAGCACACCTGCCGTCTTCACTTCCCCACAGGCTGGCGCTCGGCTCCACCCC 

AGGGCCAGCTTTTCCTCACCAGGAGCCCGGCTTCCACTCCCCACATAGGAATAGTCCATC 

CCCAGATTCGCCATTGTTCACCCCTCGCCCTGCCCTCCTTTGCCTTCCACCCCCACCATC 

CAGGTGGAGACCCTGAGAAGGACCCTGGGAGCTCTGGGAATTTGGAGTGACCAAAGGTGT 

GCCCTGTACACAGGCGAGGACCCTGCACCTGGATGGGGGTCCCTGTGGGTCAAATTGGGG 

GGAGGTGCTGTGGGAGTAAAATACTGAATATATGAGTTTTTCAGTTTTGOAAAAAAAAAA 

AAAAAAAAAAAAAAAA 

FIG. 18 



Atty. Docket No.: 015389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOM ERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 22 of 34 



22/34 

MetSerValTyrValValGluLeuLeuArgSerPhePhe 

TyrValThrGluThrThrPheGlnLysAsnArgLeuPhe 

PheTyrArgLysSerValTrpSerLysIjeuGlnSerlle 

GlylleArgGlnHisLeuLysArgValGlnLeuArgGlu 

LeuSerGluAlaGluValArgGlnHisArgGluAlaArg 

ProAlaLeuLeuThrSerArgLeuArgPhelleProLys 

ProAspGlyLeuArgProIleValAsnMetAspTyrVal 

ValGlyAlaArgThrPheArgArgGluLysArgAlaGlu 

ArgLeuThrSerArgValLysAlaLeuPheSerValLeu 

AsnTyrGluArgAl aArgArgPr oGlyLeuLeuGlyAl a 

SerValLeuGlyLeuAspAspIleHisArgAlaTrpArg 

ThrPheValLeuArgValArgAlaGlnAspProProPro 

GluLeuTyrPheValLysValAspValThrGlyAlaTyr 

AspThr 1 1 ePr oGlnAspAr gLeuThrGluVal IleAl a 

Serl lei leLysProGlnAsnThrTyrCysValArgArg 

TyrAlaValValGlnLysAlaAlaHisGlyHisValArg 

LysAlaPheLysSerHisValLeuArgProValProGly 

AspProAlaGlyLeuHisProLeuHisAlaAlaLeuGln 

ProValLeuArgArgHisGlyGluGlnAlaValCysGly 

AspSerAlaGlyArgAlaAlaProAlaPheGlyGly 

FIG. 19 

i 

met 

GCAGCGCTGCGTCCTGCTGCGCACGTGGGAAGCCCTGGCCCCGGCCACCCCCGCG ATG 

10 

pro arg ala pro arg cys arg ala val arg ser leu leu arg ser 
CCG CGC GCT CCC CGC TGC CGA GCC GTG CGC TCC CTG CTG CGC AGC 

20 30 
his tyr arg glu val leu pro leu ala thr phe val arg arg leu 
CAC TAC CGC GAG GTG CTG CCG CTG GCC ACG TTC GTG CGG CGC CTG 

40 

gly pro gin gly trp arg leu val gin arg gly asp pro ala ala 
GGG CCC CAG GGC TGG CGG CTG GTG CAG CGC GGG GAC CCG GCG GCT 

50 60 
phe arg ala leu val ala gin cys leu val cys val pro trp asp 
TTC CGC GCG CTG GTG GCC CAG TGC CTG GTG TGC GTG CCC TGG GAC 

70 

ala arg pro pro pro ala ala pro ser phe arg gin val ser cys 
GCA CGG CCG CCC CCC GCC GCC CCC TCC TTC CGC CAG GTG TCC TGC 

80 90 
leu lys glu leu val ala arg val leu gin arg leu cys glu arg 
CTG AAG GAG CTG GTG GCC CGA GTG CTG CAG AGG CTG TGC GAG CGC 

100 

gly ala lys asn val leu ala phe gly phe ala leu leu asp gly 
GGC GCG AAG AAC GTG CTG GCC TTC GGC TTC GCG CTG CTG GAC GGG 

110 120 
ala arg gly gly pro pro glu ala phe thr thr ser val arg ser 
GCC CGC GGG GGC CCC CCC GAG GCC TTC ACC ACC AGC GTG CGC AGC 

FIG. 20 
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130 

tyr leu pro asn thr val thr asp ala leu arg gly ser gly ala 
TAC CTG CCC AAC ACG GTG ACC GAC GCA CTG CGG GGG AGC GGG GCG 



140 



150 



trp gly leu leu leu arg arg val gly asp asp val leu val his 
TGG GGG CTG CTG CTG CGC CGC GTG GGC GAC GAC GTG CTG GTT CAC 

160 

leu leu ala arg cys ala leu phe val leu val ala pro ser cys 
CTG CTG GCA CGC TGC GCG CTC TTT GTG CTG GTG GCT CCC AGC TGC 

170 180 
ala tyr gin val cys gly pro pro leu tyr gin leu gly ala ala 
GCCTtAC CAG GTG TGC GGG CCG CCG CTG TAC CAG CTC GGC GCT GCC 

190 

thr gin ala arg pro pro pro his ala ser gly pro arg arg arg 
ACT CAG GCC CGG CCC CCG CCA CAC GCT AGT GGA CCC CGA AGG CGT 

200 210 
leu gly cys glu arg ala trp asn his ser val arg glu ala gly 
CTG "GGA TGC GAA CGG GCC TGG AAC CAT AGC GTC AGG GAG GCC GGG 

220 

val pro leu gly leu pro ala pro gly ala arg arg arg gly gly 
GTC CCC CTG GGC CTG CCA GCC CCG GGT GCG AGG AGG CGC GGG GGC 

230 240 , 

ser ala ser arg ser leu pro leu pro lys arg pro arg arg gly 
AGT GCC AGC CGA AGT CTG CCG TTG CCC AAG AGG CCC AGG CGT GGC 

250 

ala ala pro glu pro glu arg thr pro val gly gin gly ser trp 
GCT GCC CCT GAG CCG GAG CGG ACG CCC GTT GGG CAG GGG TCC TGG 

260 270 
ala his pro gly arg thr arg gly pro ser asp arg gly phe cys 
GCC CAC CCG GGC AGG ACG CGT GGA CCG AGT GAC CGT GGT TTC- TGT 



val val ser pro ala arg pro ala 
GTG GTG TCA CCT GCC AGA CCC GCC 

290 

gly ala leu ser gly thr arg his 
GGT GCG CTC TCT GGC ACG CGC CAC 



gin his his ala gly pro pro ser 
CAG CAC CAC GCG GGC CCC CCA TCC 

320 

trp asp thr pro cys pro pro val 
TGG GAC ACG CCT TGT CCC CCG GTG 



280 

glu glu ala thr ser leu glu 
GAA GAA GCC ACC TCT TTG GAG 

300 

ser his pro ser val gly arg 
TCC CAC CCA TCC GTG GGC CGC 

310 

thr ser arg pro pro arg pro 
ACA TCG CGG CCA CCA CGT CCC 

330 

tyr ala glu thr lys his phe 
TAC GCC GAG ACC AAG CAC TTC 
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340 

leu tyr ser ser gly asp lys glu gin leu arg pro ser phe leu 
CTC TAC TCC TCA GGC GAC AAG GAG CAG CTG CGG CCC TCC TTC CTA 

350 360 
leu ser ser leu arg pro ser leu thr gly ala arg arg leu val 
CTC AGC TCT CTG AGG CCC AGC CTG ACT GGC GCT CGG AGG CTC GTG 

370 

glu thr ile phe leu gly ser arg pro trp met pro gly thr pro 
GAG ACC ATC TTT CTG GGT TCC AGG CCC TGG ATG CCA GGG ACT CCC 

380 390 
arg arg leu pro arg leu pro gin arg tyr trp gin met arg pro 
CGC AGG TTG CCC CGC CTG CCC CAG CGC TAC TGG CAA ATG CGG CCC 

400 

leu phe leu glu leu leu gly asn his ala gin cys pro tyr gly 
CTG TTT CTG GAG CTG CTT GGG AAC CAC GCG CAG TGC CCC TAC GGG 

410 4 20 
val leu leu lys thr his cys pro leu arg ala ala val thr pro 
GTG'CTC CTC AAG ACG CAC TGC CCG CTG CGA GCT GCG GTC ACC CCA 

430 

ala ala gly val cys ala arg glu lys pro gin gly ser val ala 
GCA GCC GGT GTC TGT GCC CGG GAG AAG CCC CAG GGC TCT GTG GCG 

440 450 , 

ala pro glu glu glu asp thr asp pro arg arg leu val gin leu 
GCC CCC GAG GAG GAG GAC ACA GAC CCC CGT CGC CTG GTG CAG CTG 

460 

leu arg gin his ser ser pro trp gin val tyr gly phe val arg 
CTC CGC CAG CAC AGC AGC CCC TGG CAG GTG TAC GGC TTC GTG CGG 

470 480 
ala cys leu arg arg leu val pro pro gly leu trp gly ser arg 
GCC TGC CTG CGC CGG CTG GTG CCC CCA GGC CTC TGG GGC TCC AGG 

490 

his asn glu arg arg phe leu arg asn thr lys lys phe ile ser 
CAC AAC GAA CGC CGC TTC CTC AGG AAC ACC AAG AAG TTC ATC TCC 

500 510 
leu gly lys his ala lys leu ser leu gin glu leu thr trp lys 
CTG GGG AAG CAT GCC AAG CTC TCG CTG CAG GAG CTG ACG TGG AAG 

520 

met ser val arg asp cys ala trp leu arg arg ser pro gly val 
ATG AGC GTG CGG GAC TGC GCT TGG CTG CGC AGG AGC CCA GGG GTT 

530 540 
gly cys val pro ala ala glu his arg leu arg glu glu ile leu 
GGC TGT GTT CCG GCC GCA GAG CAC CGT CTG CGT GAG GAG ATC CTG 
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ala lys phe 
GCC AAG TTC 



leu arg ser 
CTC AGG TCT 



arg leu phe 
AGG CTC TTT 

ile gly ile 
ATT GGA ATC 



ser glu ala 
TCG GAA GCA 



leu thr ser 
CTG ACG TCC 



pro ile val 
CCG ATT GTG 



arg glu lys 
AGA GAA AAG 



phe ser val 
TTC AGC GTG 



gly ala ser 
GGC GCC TCT 



thr phe val 
ACC TTC GTG 



tyr phe val 
TAC TTT GTC 



gin asp arg 
CAG GAC AGG 



asn thr tyr 
AAC ACG TAC 



leu 
CTG 


his 
CAC 


trp 
TGG 


560 
phe 
TTC 


phe 
TTT 


tyr 
TAT 


phe 
TTC 
590 
arg 
AGA 


tyr 
TAC 

gin 

CAG 


arg 
CGG 

his 
CAC 


giu 

GAG 


val 
GTC 


arg 
AGG 


620 
arg 
AGA 


leu 
CTC 


arg 
CGC 


asn 
AAC 


met 
ATG 


asp 
GAC 


650 
arg 
AGG 


ala 
GCC 


glu 

GAG 


leu 
CTC 


asn 
AAC 


tyr 
TAC 


680 
val 
GTG 


leu 
CTG 


gly 
GGC 


leu 
CTG 


arg 
CGT 


val 
GTG 


710 
lys 
AAG 


' val 
GTG 


asp 
GAT 


leu 
CTC 


thr 
ACG 


glu 
GAG 


740 
cys 
TGC 


val 
GTG 


arg 
CGT 
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550 
leu met ser 
CTG ATG AGT 



val thr glu 
GTC ACG GAG 

580 

lys ser val 
AAG AGT GTC 

leu lys arg 
TTG AAG AGG 

610 

gin his arg 
CAG CAT CGG 



phe ile pro 
TTC ATC CCC 

640 

tyr val val 
TAC GTC GTG 



arg leu thr 
CGT CTC ACC 

670 

glu arg ala 
GAG CGG GCG 



leu asp asp 
CTG GAC GAT 

700 

arg ala gin 
CGG GCC CAG 



val thr gly 
GTG ACG GGC 

730 

val ile ala 
GTC ATC GCC 



arg tyr ala 
CGG TAT GCC 



val tyr val 
GTG TAC GTC 



thr thr phe 
ACC ACG TTT 



trp ser lys 
TGG AGC AAG 

val gin leu 
GTG CAG CTG 



glu ala arg 
GAA GCC AGG 



lys pro asp 
AAG CCT GAC 



gly ala arg 
GGA GCC AGA 



ser arg val 
TCG AGG GTG 



arg arg pro 
CGG CGC CCC 



ile his arg 
ATC CAC AGG 



asp pro pro 
GAC CCG CCG 



ala tyr asp 
GCG TAC GAC 



ser ile ile 
AGC ATC ATC 



val val gin 
GTG GTC CAG 



val glu leu 
GTC GAG CTG 

570 

gin lys asn 
CAA AAG AAC 



leu gin ser 
TTG CAA AGC 
600 

arg glu leu 
CGG GAG CTG 



pro ala leu 
CCC GCC CTG 

630 
gly leu arg 
GGG CTG CGG 



thr phe arg 
ACG TTC CGC 

660 
lys ala leu 
AAG GCA CTG 



gly leu leu 
GGC CTC CTG 

690 

ala trp arg 
GCC TGG CGC 



pro glu leu 
CCT GAG CTG 

720 
thr ile pro 
ACC ATC CCC 



lys pro gin 
AAA CCC CAG 

750 
lys ala ala 
AAG GCC GCC 
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26734 



760 





790 

leu arg arg his gly glu gin ala 
CTA CGG CGA CAT GGA GAA CAA GCT 

800 _ 807 




GACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCCTGGTCCGAGGTGTCCCTGA 

GTATGGCTGCGTGGTGAACTTGCGGAAGACAGTGGTGAACTTCCCTGTAGAAGACGAGGC 

CCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCCTGGTGCGGCCT 

GCTGCTGGATACCCGGACCCTGGAGGTGCAGAGCGACTACTCCAGCTATGCCCGGACCTC 

CATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCTGGGAGGAACATGCGTCGCAA 

ACTCTTTGGGGTCTTGCGGCTGAAGTGTCACAGCCTGTTTCTGGATTTGCAGGTGAACAG 

CCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCTGCTGCAGGCGTACAGGTTTCA 

CGCATGTGTGCTGCAGCTCCCATTTCATCAGCAAGTTTGGAAGAACCCCACATTTTTCCT 

GCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCTGAAAGCCAAGAACGCAGG 

GATGTCGCTGGGGGCCAAGGGCGCCGCCGGCCCTCTGCCCTCCGAGGCCGTGCAGTGGCT 

GTGCCACCAAGCATTCCTGCTCAAGCTGACTCGACACCGTGTCACCTACGTGCCACTCCT 

GGGGTCACTCAGGACAGCCCAGACGCAGCTGAGTCGGAAGCTCCCGGGGACGACGCTGAC 

TGCCCTGGAGGCCGCAGCCAACCCGGCACTGCCCTCAGACTTCAAGACCATCCTGGACTG 

ATGGCCACCCGCCCACAGCCAGGCCGAGAGCAGACACCAGCAGCCCTGTCACGCCGGGCT 

CTACGTCCCAGGGAGGGAGGGGCGGCCCACACCCAGGCCCGCACCGCTGGGAGTCTGAGG 

CCTGAGTGAGTGTTTGGCCGAGGCCTGCATGTCCGGCTGAAGGCTGAGTGTCCGGCTGAG 

GCCTGAGCGAGTGTCCAGCCAAGGGCTGAGTGTCCAGCACACCTGCCGTCTTCACTTCCC 

CACAGGCTGGCGCTCGGCTCCACCCCAGGGCCAGCTTTTCCTCACCAGGAGCCCGGCTTC 

CACTCCCCACATAGGAATAGTCCATCCCCAGATTCGCCATTGTTCACCCCTCGCCCTGCC 

CTCCTTTGCCTTCCACCCCCACCATCCAGGTGGAGACCCTGAGAAGGACCCTGGGAGCTC 

TGGGAATTTGGAGTGACCAAAGGTGTGCCCTGTACACAGGCGAGGACCCTGCACCTGGAT 

GGGGGTCCCTGTGGGTCAAATTGGGGGGAGGTGCTGTGGGAGTAAAATACTGAATATATG 

AGTTTTTCAGTTTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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3 601 ATCGATTGGGCCCGAGATCTCGCGCGCGAGGCCTGCCATGGGACCCACTGC AGGGGCAGC 
TAGCTAACCCGGGCTCTAGAGCGCGCGCTCCGGACGGTACCCTGGGTGACGTCCCCGTCG 

3615 3636 
BGL2 NCOl 

3661 TGGGANGCTGCAGGCTTC AGGTCCCAGTGGGGTTGCCATCTGCCAGTAGAAACCTGATGT 
ACCCTNCGACGTCCGAAGTCCAGGGTCACCCCAACGGTAGACGGTCATCTTTGGACTACA 

3721 AGAATC AGGGCGCGAGTGTGGACACTGTCCTGAATCTCAATGTCTCAGTGTGTGCTGAAA 
TCTTAGTCCCGCGCTCACACCTGTGACAGGACTTAGAGTTACAGAGTCACACACGACTTT 

3781 C ATGTAGAAATTAAAGTCCATCCCTCCTACTCTACTGGGATTGAGCCCCTTCCCTATCCC 
GTACATCTTTAATTTCAGGTAGGGAGGATGAGATGACCCTAACTCGGGGAAGGGATAGGG 

3841 CCCCC AGGGGCAGAGGAGTTCCTCTCACTCCTGTGGAGGAAGGAATGATACTTTGTTATT 
GGGGGTCCCCGTCTCCTCAAGGAGAGTGAGGACACCTCCTTCCTTACTATGAAACAATAA 



***** 

3901 TTTC ACTGCTGGTACTGAATCCACTGTTTC ATTTGTTGGTTTGTTTGTTTTGTTTTGAGA 
AAAGTGACGACCATGACTTAGGTGACAAAGTAAACAACCAAACAAACAAAACAAAACTCT 



************************* *********************************** 
3961 AGCGGTTTC ACTCTTGTTGCTCAGGCTGGANGGAGTGC AATGGCGCGATCTTGGCTTACT 
TCGCCAAAGTGAGAACAACGAGTCCGACCTNCCTCACGTTACCGCGCTAGAACCGAATGA 

ALU 

************************************************************ 

4021 GC AGCCTCTGCCTCCC AGGTTC AAGTGATTCTCCTGCTTCCGCCTCCC ATTTGGCTGGGA 
CGTCGGAGACGGAGGGTCCAAGTTCACTAAGAGGACGAAGGCGGAGGGTAAACCGACCCT 



*************************** ************ 
4081 TTAC AGGCACCCGCCACCATGCCCAGCTAATTTTTTGTATTTTTAGTANANACNGGGGTG 
AATGTCCGTGGGCGGTGGTACGGGTCGATTAAAAAACATAAAAATCATNTNTGNCCCCAC 

A 



4141 GGGGTGGGGTTC AC ATGTTGGCC AAGCTGGTCTCGAACTTCTGAACTCAGATGATCCANC 
CCCCACCCCAAGTGTACAACCGGTTCGACCAGAGCTTGAAGACTTGAGTCTACTAGGTNG 

LU 



42 01 TGCCTCTGCCTCCTAAAATTGCTGGGATTACAGGTGTNANCCACCATGCCCAACTCAAAA 
ACGGAGACGGAGGATTTTAACGACCCTAATGTCCACANTNGGTGGTACGGGTTGAGTTTT 



42 61 TTTACTCTGTTTANAAACATCTGGGTCTAAGGTAGGAANCTCACCCCACTCAATTTTTGT 
AAATGAGACAAATNTTTGTAGACCCAGATTCCATCCTTNGAGTGGGGTGAGTTAAAAACA 
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4321 GGTGTTTTTAAGCCAATNANAAAM 

CCACAAAAATTCGGTTANTNTTTTAAA 

4381 lSnSINNNNNNN^ 
NNNNNNNlSn^ 

4441 NNNNNNNN^ 
4501 NNNNNNNNN^ 
4561 NNNNNN^^ 



4621 NNNNNNN^ 

4681 nnnnisin^^ 

4741 NNlsTNNNlSnSIN^ 

4801 NNNNNN^^ 

4861 NNNNNIS^ 
NlSnSINlSIIsINN^ 

4921 NNflSINNNNNNNN^ 

4981 NNNNNNN^ 

NNNNNNNN^^ 

5041 NGCCANGRAGGGGGCCAGGTTCCAANTTCCCAACCKTTTTWGGARGGACNGCCCCCAGGG 
NCGGTNCYTCCCCCGGTCCAAGGTTNAAGGGTTGGMAAAAWCCTYCCTGNCGGGGGTCCC 

5101 GGGGATRAACAGANTNGGGGGKGGTWGGGTTNAKGGTGGGAACNCCTTNGCGCCTGGAG 
CCCCTAYTTGTCTNANCCCCCMCCAWCCCAANTMCCACCCTTGNGGAANC 

5161 AACGTGCAAAGAGGAAATGAAGGGCCTGKGTCAAGGAGCCCAAGTNGGCGGGGRAGTTTG 
TTGCACGTTTCTCCTTTACTTCCCGGACMCAGTTCCTCGGGTTCANCCGCCCCYTCAAAC 

5221 C AGGGAGGCACTCCGGGGAGGTCCSGCGTGCCCGTCCAAGGGAGCAATGCGTCCTTCGGG 
GTCCCTCCGTGAGGCCCCTCCAGGSCGCACGGGCAGGTTCCCTCGTTACGCAGGAAGCCC 

5281 TTCGTCCCCAWGCCGCGTCTACGCGCCTYCCGTCCTCCCCTTCACGTTCCGGCATTCGTG 
AAGCAGGGGTWCGGCGCAGATGCGCGGARGGCAGGAGGGGAAGTGCAAGGCCGTAAGCAC 

5341 GTGCCCGGAGCCCGACGCCCCGCGTCCGGACCTGGAGGCAGCCCTGGGTCTCCGGATCAG 
CACGGGCCTCGGGCTGCGGGGCGCAGGCCTGGACCTCCGTCGGGACCCAGAGGCCTAGTC 

5401 GCCAGCGGCCAAAGGGTCGCCGCACGCACCTGTTCCCAGGGCCTCCACATCATGGCCCCT 
CGGTCGCCGGTTTCCCAGCGGCGTGCGTGGACAAGGGTCCCGGAGGTGTAGTACCGGGGA 
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5461 CCCTCGGGTTACCCCACAGCCTAGGCCGGATTCGACCTCTCTCCGCTGGGGCCCTCGCCT 
GGGAGCCCAATGGGGTGTCGGATCCGGCCTAAGCTGGAGAGAGGCGACCCCGGGAGCGGA 

Spl 

5521 GGCGTCCCTGCACCCTGGGAGCGCGAGCGGCGCGCGGGCGGGGAAGCGCGGCCCATACCC 
CCGCAGGGACGTGGGACCCTCGCGCTCGCCGCGCGCCCGCCCCTTCGCGCCGGGTATGGG 

5581 CCGGGTCCGCCCGGAAGC AGCTGCGCTGTCGGGGCCAGGCCGGGCTCCCAGTGGATTCGC 
GGCCCAGGCGGGCCTTCGTCGACGCGACAGCCCCGGTCCGGCCCGAGGGTCACCTAAGCG 

Topo_II_cleavage_site 
****************** 

5641 GGGCACAGACGCCCAGGACCGCGCTTCCCACGTGGCGGAAGGACTGGGGACCCGGGCACC 
~ CCCGTGTCTGCGGGTCCTGGCGCGAAGGGTGCACCGCCTTCCTGACCCCTGGGCCCGTGG 

E2F 
******** 

5701 CGTCCTGCCCCTTCACCTTCCAGCTCCGCTTCTTCCGCGCGGACCCGGCCCCGTCCCGAA 
GCAGGACGGGGAAGTGGAAGGTCGAGGCGAAGAAGGCGCGCCTGGGCCGGGGCAGGGCTT 

E 

**** 

5761 CCCTTCCCAGGTCCCGGCCCAGCCCCTTCCGGGCCCTCCCAGCCCCTCCCCTTCCTTTTC 
GGGAAGGGTCCAGGGCCGGGTCGGGGAAGGCCCGGGAGGGTCGGGGAGGGGAAGGAAAAG 

Spl 

2p NFkB h 

***** ********* *********************** 

5821 CGCGGCCCCGCCCTCTCCTTCGCGGCGCGAGTTTCAGGCAGCGCTGCGTCCTGCTGCGCA 
GCGCCGGGGCGGGAGAGGAAGCGCCGCGCTCAAAGTCCGTCGCGACGCAGGACGACGCGT 

5860 5875 
EC047III FSP1 

TRT5 ' 

**************************> 
5881 CGTGGGAAGCCCTGGCCCCGGCCACCCCCGCGATGCCGCGCGCTCCCCGCTGCCGAGCCG 
GCACCCTTCGGGACCGGGGCCGGTGGGGGCGCTACGGCGCGCGAGGGGCGACGGCTCGGC 

5941 TGCGCTCCCTGCTGCGCAGCC ACTACCGCGAGGTGCTGCCGCTGGCCACGTTCGTGCGGC 
ACGCGAGGGACGACGCGTCGGTGATGGCGCTCCACGACGGCGACCGGTGCAAGCACGCCG 

5953 
FSP1 

6001 GCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTCCGCGCGC 
CGGACCCCGGGGTCCCGACCGCCGACCACGTCGCGCCCCTGGGCCGCCGAAAGGCGCGCG 

6061 TGGTGGCCCAGTGCCTGGTGTGCGTGCCCTGGGACGCACGGCCGCCCCCCGCCGCCCCCT 
ACCACCGGGTCACGGACCACACGCACGGGACCCTGCGTGCCGGCGGGGGGCGGCGGGGGA 

NFkB 
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************************************************* 
6121 CCTTCCGCCAGGTGGGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGG 
GGAAGGCGGTCCACCCGGAGGGGCCCCAGCCGCAGGCCGACCCCAACTCCCGCCGGCCCC 

Topo__I I__c 1 eavage_s 



NFkB 



6181 GGAACCAGCGAC ATGCGGAGAGCAGCGCAGGCGACTCAGGGCGCTTCCCCCGCAGGTGTC 
CCTTGGTCGCTGTACGCCTCTCGTCGCGTCCGCTGAGTCCCGCGAAGGGGGCGTCCACAG 

ite 



6241 CTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGCTGTGCGAGCGCGGCGCGAAGAA 
GACGGACTTCCTCGACCACCGGGCTCACGACGTCTCCGACACGCTCGCGCCGCGCTTCTT 

6301 CGTGCTGGCCTTCGGCTTCGCGCTGCTGGACGGGGCCCGCGGGGGCCCCCCCGAGGCCTT 
GCACGACCGGAAGCCGAAGCGCGACGACCTGCCCCGGGCGCCCCCGGGGGGGCTCCGGAA 

6361 CACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGGGGGAGCGG 
GTGGTGGTCGCACGCGTCGATGGACGGGTTGTGCCACTGGCTGCGTGACGCCCCCTCGCC 

6372 
FSP1 

6421 GGCGTGGGGGCTGCTGCTGCGCCGCGTGGGCGACGACGTGCTGGTTCACCTGCTGGCACG 
CCGCACCCCCGACGACGACGCGGCGCACCCGCTGCTGCACGACCAAGTGGACGACCGTGC 

6481 CTGCGCGCTCTTTGTGCTGGTGGCTCCCAGCTGCGCCTACCAGGTGTGCGGGCCGCCGCT 
GACGCGCGAGAAACACGACCACCGAGGGTCGACGCGGATGGTCCACACGCCCGGCGGCGA 

6541 GTACCAGCTCGGCGCTGCC ACTCAGGCCCGGCCCCCGCCAC ACGCTAGTGGACCCCGAAG 
CATGGTCGAGCCGCGACGGTGAGTCCGGGCCGGGGGCGGTGTGCGATCACCTGGGGCTTC 

6601 GCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTC AGGGAGGCCGGGGTCCCCCTGGG 
CGCAGACCCTACGCTTGCCCGGACCTTGGTATCGCAGTCCCTCCGGCCCCAGGGGGACCC 

6661 CCTGCCAGCCCCGGGTGCGAGGAGGCGCGGGGGCAGTGCCAGCCGAAGTCTGCCGTTGCC 
GGACGGTCGGGGCCCACGCTCCTCCGCGCCCCCGTCACGGTCGGCTTCAGACGGCAACGG 

6721 C AAGAGGCCC AGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGGGC AGGGGTC 
GTTCTCCGGGTCCGCACCGCGACGGGGACTCGGCCTCGCCTGCGGGCAACCCGTCCCCAG 

6781 CTGGGCCCACCCGGGCAGGACGCGTGGACCGAGTGACCGTGGTTTCTGTGTGGTGTCACC 
GACCCGGGTGGGCCCGTCCTGCGCACCTGGCTCACTGGCACCAAAGACACACCACAGTGG 

6841 TGCC AGACCCGCCGAAGAAGCCACCTCTTTGGAGGGTGCGCTCTCTGGCACGCGCCACTC 
ACGGTCTGGGCGGCTTCTTCGGTGGAGAAACCTCCCACGCGAGAGACCGTGCGCGGTGAG 

6901 CCACCCATCCGTGGGCCGCCAGCACCACGCGGGCCCCCCATCCACATCGCGGCCACCACG 
GGTGGGTAGGC AC C CGGCGGTCGTGGTGCGCCCGGGGGGTAGGTGTAGCGCCGGTGGTGC 

FIG. 21 

(CONTINUED) 



Atty. Docket No.: 01 5389-002630US 
Applicant: Thomas R. Cech et al. 
Title: HUMAN TELOMERASE CATALYTIC SUBUNIT: DIAGNOSTIC AND 
THERAPEUTIC METHODS 
Sheet 31 of 34 



31/34 

6961 TCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCTACTCCTC 
AGGGACCCTGTGCGGAACAGGGGGCCACATGCGGCTCTGGTTCGTGAAGGAGATGAGGAG 

7021 AGGCGACAAGGAGCAGCTGCGGCCCTCCTTCCTACTCAGCTCTCTGAGGCCC AGCCTGAC 
TCCGCTGTTCCTCGTCGACGCCGGGAGGAAGGATGAGTCGAGAGACTCCGGGTCGGACTG 

7081 TGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGGGTTCCAGGCCCTGGATGCCAGGGAC 
ACCGCGAGCCTCCGAGCACCTCTGGTAGAAAGACCCAAGGTCCGGGACCTACGGTCCCTG 

7141 TCCCCGCAGGTTGCCCCGCCTGCCCCAGCGCTACTGGCAAATGCGGCCCCTGTTTCTGGA 
AGGGGCGTCCAACGGGGCGGACGGGGTCGCGATGACCGTTTACGCCGGGGACAAAGACCT 

7167 
. EC047III 



7201 GCTGCTTGGGAACC ACGCGC AGTGCCCCTACGGGGTGCTCCTCAAGACGCACTGCCCGCT 
CGACGAACCCTTGGTGCGCGTCACGGGGATGCCCCACGAGGAGTTCTGCGTGACGGGCGA 

7261 GCGAGCTGCGGTCACCCCAGCAGCCGGTGTCTGTGCCCGGGAGAAGCCCCAGGGCTCTGT 
CGCTCGACGCCAGTGGGGTCGTCGGCCACAGACACGGGCCCTCTTCGGGGTCCCGAGACA 

-3 7321 GGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCCGCCAGCA 
CCGCCGGGGGCTCCTCCTCCTGTGTCTGGGGGCAGCGGACCACGTCGACGAGGCGGTCGT 

7381 CAGCAGCCCCTGGCAGGTGTACGGCTTCGTGCGGGCCTGCCTGCGCCGGCTGGTGCCCCC 
GTCGTCGGGGACCGTCCACATGCCGAAGCACGCCCGGACGGACGCGGCCGACCACGGGGG 

7441 AGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACACCAAGAAGTTCAT 
TCCGGAGACCCCGAGGTCCGTGTTGCTTGCGGCGAAGGAGTCCTTGTGGTTCTTCAAGTA 

3 7501 CTCCCTGGGGAAGCATGCCAAGCTCTCGCTGCAGGAGCTGACGTGGAAGATGAGCGTGCG 
GAGGGACCCCTTCGTACGGTTCGAGAGCGACGTCCTCGACTGCACCTTCTACTCGCACGC 

******************************* 

7561 GGACTGCGCTTGGCTGCGCAGGAGCCC AGGTGAGGAGGTGGTGGCCGTCGAGGGCCCAGG 
CCTGACGCGAACCGACGCGTCCTCGGGTCCACTCCTCCACCACCGGCAGCTCCCGGGTCC 

/\ 

7575 
FSP1 

Intron2 

************************************************ ************ 
7621 CCCC AGAGCTGAATGCAGTAGGGGCTCAGAAAAGGGGGC AGGC AGAGCCCTGGTCCTCCT 
GGGGTCTCGACTTACGTCATCCCCGAGTCTTTTCCCCCGTCCGTCTCGGGACCAGGAGGA 

************************************************************ 
7 68 1 GTCTCCATCGTCACGTGGGCACACGTGGCTTTTCGCTCAGGACGTCGAGTGGACACGGTG 
CAGAGGTAGCAGTGCACCCGTGTGCACCGAAAAGCGAGTCCTGCAGCTCACCTGTGCCAC 



* *> 

7741 ATCGAGGTCGACTCT AGAGGATCC C CGGGT ACCGAGCTCGAATTCGTAATC ATGGTC AT A 
TAGCTCCAGCTGAGATCTCCTAGGGGCCCATGGCTCGAGCTTAAGCATTAGTACCAGTAT 

7747 
SAL1 
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500 bn 

Introns 1 2 3 4 56 7 8 9 1011 12 131415 



— Original PCR Product 
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gccaagttcctgcactggctgatgagtgtgtacgtcgtcgagctgctcaggtctttcttt 
tatgtcacggagaccacgtttcaaaagaacaggctctttttctaccggaagagtgtctgg 
agcaagttgcaaagcattggaatcagacagcacttgaagagggtgcagctgcgggacgtg 
tcggaagcagaggtcaggcagcatcgggaagccaggcccgccctgctgacgtccagactc 
cgcttcatccccaagcctgacgggctgcggccgattgtgaacatggactacgtcgtggga 
gccagaacgttccgcagagaaaagagggccgagcgtctcacctcgagggtgaaggcactg 
ttcagcgtgctcaactacgagcgggcgcg 



FIG. 23 



TCTACCTTGACAGACCTCCAGCCGTACATGCGACAGTTCGTGGCTCACCTGCAGGAG 
ACCAGCCCGCTGAGGGATGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCC 
AGCAGTGGCCTCTTCGACGTCTTCCTACGCTTCATGTGCCACCACGCCGTGCGCATC 

AGGGGCAAGTC 
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pBBS212 pGRN133 



V=:r 




Internal Control 



Approximate Cell No. 5,000 5,000 5,000 5,000 
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